Analysis of gene-specific DNA methylation patterns by pyrosequencing technology.
As the sequence of the human genome is now nearly finished, genome research turns to elucidate gene function and regulation. DNA methylation is of particular importance for gene regulation and is strongly implicated in the pathogenesis of various diseases. The real-time luminometric detection of pyrophosphate release upon nucleotide incorporation in the Pyrosequencing technology is ideally suited for the simultaneous analysis and quantification of the methylation degree of several CpG positions in close proximity. We developed and improved this analysis to obtain reproducible results for as many as 10 successive CpGs in a single sequencing reaction spanning up to 80 nt. Advantages of the Pyrosequencing technology are the ease of its implementation, the high quality and the quantitative nature of the results, and its ability to identify differentially methylated positions in close proximity, which may be used as DNA methylation markers.